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ABSTRACT (220 words)

Background: We examine the evidence that drug "dependence’ is a chronic medicdl illness -
comparing its etiology, presentation, course and treatment response to three other chronic illnesses -
adult onset diabetes, hypertenson and asthma.

Methods: A focused literature review compared some of the defining characterigtics of chronic
illnesses (e.g. etiology, genetic heritabillity, and pathophysiology) and response to treatment (compliance
and relgpse) in addiction and the other chronic illnesses.

Results: Persond choice, family and environmentd factors are involved in the etiology and course of
al these disorders. Genetic heritability is aso important and comparable across dl disorders.  Effective
medications are now available for the treatment of nicotine, acohol, and opiate - but not cocaine
dependence. Medication compliance and relgpse rates are Smilar across al illnesses.

Conclusion: Thereisreason to consder drug addiction as a chronic medica illness. Contemporary
medica treatments can reliably provide cost-effective reductions in drug use, and its attendant public
hedlth problems — but not cure. Drug dependence treatments designed to discharge patients upon
resolution of the acute symptoms - have not been effective.  Continued, outpatient management of drug
use symptoms and their sequelae with medications and brief thergpies can produce enduring public
hedlth benefits comparable to those seen in other chronic illnesses. The available data suggest that drug
dependence should be insured, treated and evaluated in the same manner as other chronic illnesses.
Key Words: Drug Dependence Treatment, Chronic IlIness, Outcome of Treatment, Genetics of

Addiction, Relapse Rates Following Treatment, Compliance with Trestment






INTRODUCTION

Many expensgive and disturbing socia problemsin this country can be traced directly to drug
dependence. For example, arecent study (1) estimated that drug dependence costs American society
approximately $67 billion each year. The Nationd Indtitute on Justice reported that of the more than one
million prisonersin federd inditutions this year, over 60% had crimes that were connected with drug use
(2). Nolessggnificant isthe fact that more than three fourths of al foster children in this country are the
offspring of acohol and/or drug dependent parents. Finally, the current efforts to foster employment among
those on welfare are facing substantia problems associated with acohol and other drug dependence.

These pervasive and expensive effects of drugs on dl socid systemsin our country have been
important in shaping the public view that the “drug issue’ is primarily a"socid problem™ requiring interdiction
and law enforcement; rather than a"hedlth problem” requiring prevention and trestment.  Thisisaview tha
is gpparently shared by many physicians. Few medica schools have an adequate required coursein
addiction. It has been repeatedly documented over the past three decades that a mgjority of physicians do
not screen for signs of acohal or drug dependence during routine examinations (3).  Apparently thereisthe
fedling that such screening efforts are wasted. A survey of genera practice physicians and nurses indicated
that none of the currently available medica or hedlth care interventions would be * .. .gppropriate or effective
in tregting addiction.” (4).

This opinion gppears to be supported by the fact that 40% to 60% of addicted individuals who
receive trestments for acohol or drug dependence return to active substance use within ayear following
treatment cessation (5). This "falure’ of treatment to reliably produce a cure for drug dependence appears
to confirm the suspicion that treetment is an inadequate and ingppropriate response to the drug issue.

To explore this issue further we begin with the assumption that if drug dependence were an "illness’

then it must be a chronic condition with a variable course and no known cure.  Thus, the first part of the




paper examines the clinica presentation of drug dependence through pardldsin etiology, presentation and
course of illness with other well-characterized chronic illnesses such as adult onset digbetes, hypertension
and asthma. These conditions were sdected because they dso have a variable course and while responsive
to medica interventions, are not yet curable.

The second part of the paper reviews recent advances in the medica treatment of drug dependence,
including the development of new medications and studies comparing treated and untreasted samples. We
accepted as "effective’ only those trestments that produced both reduction of drug use and improved
functional status, since these standards of effectiveness have been suggested for other chronic illnesses (6).
We asked whether treatments for drug dependence produce results that are comparable to those seenin
our three comparison illnesses. It isimportant to state in advance that we are aware that arguments by
andogy are limited; even marked similarities across these conditions cannot prove that addiction isan illness.
Nonethdess, we believe the comparative anadlyss of addiction with other chronic illnesses offers some
ingtructive and provocative implications for insuring, tresting and evauating outcomes of addiction

treatments.

PART | - Etiology, Course and Diagnosis of Addiction

There has been consderable debate regarding the ingppropriate "medicdization” of various
conditions and problems (7). The public has grown skeptica of new "syndromes’ and conditions that do
not gppear to conform to common sense diagnodtic criteriafor "true" medicd illnesses. For example, a
New Y ork Times editoria (8) suggests that to consider cigarette smoking a medica disorder "...shifts
respongbility away from theindividud... heps doctors profit,” and has ... little to do with improving the

public hedth." Many believe that "medicdization” of addiction is smply away for physiciansto declare



more territory under their jurisdiction. Much of this skepticism is understandable when the term addiction

has been gpplied to sex, gambling, work and even chocolate.

A) Advancesin Diagnosing Drug Dependence — Can the supposed pathologic state of drug

“dependence’ berdiadly differentiated from the non-pathologic state of “drug use?’ This distinction has not
aways been clear snce most adults have "used” acohol and/or other drugs during their lives - sometimes
heavily to the point of “abuse’ - but rarely to the point where it could reasonably be called an "illness”
Further compounding this difficulty has been the lack of alatoratory test for dependence or even
gandardized definitions for the terms "addiction’ and "dependence.” The vagueness of these terms meant
that diagnoses were often unreliable across different practitioners or different parts of the country. This
Stuation changed dramaticaly as aresult of the concept of the dependence syndrome formulated by
Edwards and Gross (9) and trandated operationaly through the Diagnostic and Statistical Manud of Mentd
Disorders (DSM) (10). Now initsfourthiteration. DSM-IV defines dependence as a pathologic condition
manifest by a"...compulsive desire for the drug (or drugs) despite serious adverse consequences.”  Three
of seven specific criteriamust be satisfied for avalid diagnosis of dependence. Two of these criteria -
tolerance and withdrawa - are considered evidence of neurological and behavioral adaptation to a drug.
Importantly, the DSM-IV aso measures whether a patient has™... reduced or eliminated previoudy
pleasurable activitiesin order to concentrate on obtaining the drugs..." and/or "...used the substance instead
of, or while performing important respongiilities..” (10). These seven criteria have been just as sengtive
and specific as many laboratory tests used in diagnosing other illnesses.  Resulting diagnoses have been

shown to be rdliable and vaid across arange of clinica and non-clinica populations (11).



B) Genetic Factorsin Drug Dependence — There have been substantia advancesin

understanding the genetic contribution to drug dependence over the past decade and the reader is referred
to saverd recent review articles (See 12 - 15).  One of the best methods for estimating the level of genetic

contribution within al the culturd and environmentd variables that are operaiond in familid transmissonis

to examine the relaive rates of a disorder in monozygotic and dizygotic twins. Heritability estimates (H2)
from twin studies of hypertension range from .25 -.50 depending upon the sample and the diagnostic criteria
used (16, 17). Smilarly, twin sudies of diabetes offer heritability estimates of gpproximately .80 for Type
2 (18) and .30 - .55 for Type 1 diabetes (19). Findly, twin studies of adult onset asthma have produced a
somewhat broader range of heritability estimates, ranging from .36 to .70 (20, 21).

In the addiction field, severd twin studies have been published recently, dl showing significantly
higher rates of dcoholism and/or drug dependence among twins than among sblings, and higher rates
among monozygotic than dizygotic twin pairs (<12 - 15). A recent twin study of heroin dependence
produced a heritability estimate of .34 among maes (12). Smilar studies of acohol dependence have
produced heritability estimates of .55 to .65 among males (see 13 - 15). Though there is need for more
sudies of heritability by drug and by gender, the evidence accumulated over the past severd years suggests
sgnificant genetic contribution to the risk of addiction in gpproximately the same range as for chronic

illnesses such as asthma and hypertension.

C) Factors Associated with the Onset and Cour se of |lIness - Since the use of dcohol and

drugsis, a leadt initidly, avoluntary action, behaviord control or "will power” is obvioudy avery important
factor in the onset of addiction. Thus, & someleve, and particularly in the case of dependence onillegd

substances, the addicted individud is a fault for initiating the behaviors that lead to the dependence



disorder. Doesn't this voluntary initiation of the "disease process’ set drug dependence apart, etiologicaly,
from other medicd illnesses?

In fact, there are many illness where voluntary choice contributes Sgnificantly to initiate and sustain a
disease process - especialy when these voluntary behaviors interact with genetic and cultura factors. For
example, thereis clear evidence among maes, that "sdt sengtivity" isageneticdly tranamitted (heritability
estimate .74) risk factor for the eventud development of one form of hypertension (—22, 23). However, not
al of those who inherit sdt sengtivity go on to develop hypertenson. Thisis because the use of sdt ismuch
more likely to be determined by familid sat use patterns, culturd factors and individud choice.  Similarly,
factors such as obesity, sresslevel, and exercise are the joint product of familid, culturd, environmenta and
persona choice factors (—22, 23). Thus, even among those with demonstrated genetic heritability a
ggnificant part of the totd risk for developing hypertension can be traced to individua behaviord factors.

There are dso involuntary components embedded within seemingly volitiona choice. For example,
athough the choice to try a drug the firgt time gppears to be completdy voluntary, it can be influenced by
uncontrolled economic and ecologica factors such as availability.  In addition, the effects of the initid drug
use are d 0 influenced by genetic heritability and in turn are likely to modify the course of continued usein
an involuntary manner. Those whose initid physiologica responses to alcohol or other drugs are extremey
pleasurable will be more likely to repeat the drug-taking, than those whose involuntary, physiologica
reaction is neutral or even negative. Work by Schuckit and colleagues with sons of acohol dependent

fathers has shown that these sons are born with more tolerance to dcohal’ s effects than sons of non a cohol

dependent fathers. This enhanced tolerance effect is highly influenced by direct genetic transmission ( H2 is
67) (24, 25). An example of inherited “ super-sengtivity” to acohol has been shown in alarge proportion
of Chinese and Japanese individuas who experience an involuntary skin “flushing” response to acohal.

This effect has been traced to the presence of an adehyde dehydrogenase gene that controls a central part



of dcohol metabolism (26 - 28). Individuads who are homozygous for this dlele (gpproximately 35% of
Asian population, 20% of Jewish madesin Isradl) have an especidly unpleasant reaction to acohal to the

point where there are virtualy no acoholics found with this genotype (26 - 28).

D) Pathophysiology Associated with Drug Dependence - Are there predictable

pathophysiologica changes associated with the course of drug dependence; and are these changes smilar to
those seen in the course of other medicd illnesses? The acute effects of dcohol and many other drugs have
been well characterized for many years. But even a complete understanding of these acute effects cannot
explain how repeated doses of dcohol and other drugs produce paradoxicaly increasing tolerance to the
effects of those drugs concurrent with decreasing volitiond ability to forego the drug. As suggested by
Koob and Bloom (29), the challengeisto find an interndly consistent sequence by which molecular events
modify cellular events, and in turn produce profound and lasting changesin cognitions, motivation and
behavior.

Research in the neurochemical, neuroendocrine and cdllular changes associated with drug
dependence has led to volumes of remarkable findings over the past decade. These advances have been
summarized in recent specia issues of Science and Lancet and in two volumes produced by the Indtitute of
Medicine of the Nationd Academy of Sciences (30 -, 33). Here we summarize just three areas of
investigation that have produced dinicaly relevant information leading to medications to treet drug
dependence (See below).

Thereis now clear evidence that most addictive drugs have well specified effects on the brain
circuitry involved in the control of motivated and learned behaviors. This evidence originated from studiesin
animas, and using brain imaging techniques, has been confirmed in humans (30 - 34). Anatomicdly, the

brain circuitry principdly involved in most of the actions of the mgor addictive drugsisthe ventra tegmenta



area connecting the limbic cortex through the midbrain, to the nucleus accumbens (35, 36).
Neurochemically, al of the mgjor drugs of abuse (alcohol, opiates, cocaine, nicotine) have sgnificant effects
on the dopamine system - athough through different mechanisms. For example, cocaine increases synaptic
dopamine by blocking re-uptake into the pre-synpatic neuron; amphetamine produces increased
presynaptic release of dopamine, while opiates and acohol disnhibit dopamine neurons thereby producing
increased firing rates (—30 - 33). Opiates and dcohol aso have adirect effect on the endogenous opioid
system (=30 - 33). Evidence is dso emerging that the GABA system plays a centrd role in acohol
dependence. Findly, recent work on the stress response system suggests the possibility that lasting changes
in neurochemica and neuroendocrine function may occur with the development of cocaine and/or opiate

dependence (37, 38).

Sgnificantly, the ventrd tegmenta area and the dopamine system have been associated with the
fedings of euphoria produced by naturdly occurring reinforcers (29, 34). For example, animas that
receive mild dectrica stimulation of the dopamine system contingent upon alever press response, will
rapidly learn to pressthat lever tens of thousands of times, ignoring normal needs for water, food or rest, in
order to maintain the stimulation of that system (34). Cocaine, opiates and severd other dependence
producing drugs to simulate this reward circuitry in asupranorma manner (29 - 34). Given thisbasic
description of the fundamental neuroanatomy and neuropharmacology of this system, it is possible to
understand how addictive drugs can produce immediate and profound desire for their reedministration.
What islessclear iswhy smply preventing the adminisiration of these drugs for some period of time would
not correct the situation, set the system back to norma and, like the child who burned hisfingers, lead to a

"sadder but wiser” individua who would be less (instead of more) likely to reedminister those drugs.
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The most direct answer is that use of adrug a some dose, frequency and chronicity will reliaoly
produce enduring and possibly permanent pathophysiologica changesin the reward circuitry (37 - 39), in
the norma levels of many neurochemicals (—35, 40) and in the stress response system (37, 38). Itisnot
clear, just how much drug useis required to creste these changes, how enduring the various effects are, or
whether these effects will ever returnto norma. Somatic Sgns of withdrawa generdly last severd days,
motivationa aspects of withdrawa and cognitive impairment may last severd months (33) and the learned
aspects of tolerance to the drug may never return to normal (35, 36, 41). For example, Volkow found
impairments in the dopamine system (reduced D2 binding) of abstinent former cocaine users for aslong as
three months after their last cocaine use (40). In addition, her research team found reduced glucose
metabolism in dopamine projection areas during cocaine abstinence and the degree of metabolism
reduction corrdated with the long-term reductions in radioligand binding (35). Ancther human imaging
study found decreased uptake of radiolabled DOPA into the striatum of cocaine users tested one week
after their last cocaine dose, indicating decreased dopamine synthesis at this early time point (35). Still
other studies have documented areas of poor cortica blood flow ("patchy defects") and reduced prefrontal
metabolism in abstinent cocaine abusers (42, 43).  Work investigating the stress response system suggests
sustained changes in the stress response system following the devel opment of opiate or cocaine dependence
(37, 38). Taken together, these studies suggest that the neurochemica and possibly the neuroendocrine
systems of abstinent but formerly drug dependent patients, are functioning irregularly and at a reduced leve
for avery long time.

A second explanation for the enduring pathology seen among drug dependent persons and their
tendency to become re-addicted liesin the integration of the reward circuitry with the motivationd,
emotiona and memory centersthat are co-located within the limbic system. Connections among these

"surviva circuits' are gpparently designed to give prominence and emationa significance to the norma
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biologica eventsthat usudly precede arousd of those circuits (food, danger, sex). These circuits are dso
intimately involved in the control of emation, mativation and "biologicaly sgnificant memories' (34, 39).
Importantly, these interconnected regions alow the organism not only to experience the pleasure of
rewards, but dso to learn the sgnals for them and to respond in an anticipatory manner.

This pairing of a person (drug using friend), place (corner bar), thing (paycheck), or even an
emotiond state (anger, depression) with drug use, with its supranorma activation of the reward circuits,
leads to rapid and entrenched learning or "conditioning.” Cues paired with drug use acquire some of the
properties of the drug itself. Thus, previoudy drug dependent individuas who have been abstinent for even
long periods, may encounter a person, place or thing that has been previoudy associated with their drug use,
producing significant physiologica reactions. In the case of cocaine, these reactions include papitations and
other Sgns of sympathetic arousa such as ear-ringing, chest-tightness, light-headedness, a*“cocainetaste’ in
the back of thethroat (41). In the case of heroin, this reaction includes pilo-erection, ssomach cramps,
fever and withdrawd-like symptoms (44). Importantly, and regardiess of the particular drug, these
responses are usualy accompanied by profound desire or craving for that drug (41, 43, 44). Ingrained
through learning, the confluence of the physiological, emotiond and craving symptoms combine to produce
the "loss of control” that has been considered the hallmark of drug dependence (10).

While these conditioned physiologica responses have most recently been studied in cocaine
dependent individuas, they were first shown more than twenty years ago in opiate dependent (See 44) and
in acohol dependent (45) individuals. For example, Childress, O’ Brien and their colleagues have shown the
profound neurostimulation effects of cues that had been previoudy associated with use of drugs - even
among stably abstinent former users (41). Using positron emisson tomography (PET) they compared
regiond cerebrd blood flow in limbic and control brain regions of 14 detoxified male cocaine users and 6

cocaine-naive controls during exposure to neutral videos and to videos of cocaine-related scenes. During
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the cocaine video, formerly cocaine dependent subjects experienced increased craving and showed a
paitern of limbic (amygdaa and anterior cingulate) increases and basal ganglia decreasesin regiona cerebrd
blood flow. This pattern did not occur in cocaine-naive controls, nor among the formerly cocaine dependent
patients in response to the neutrd video (41). These findings indicate that even artificia video scenes of
cocane-related stimuli, presented in the sterile and remote context of a PET |aboratory, produced excitation
of brain reward regions that mimicked the effects of the drug itsdlf.

It islikely that both the direct physiologica changes produced by the drugs themsdlves and the
acquired effects produced by conditioned cues are involved in the ultimate explanation of the continued
vulnerability to relgpse among even mativated, abstinent, formerly drug dependent individuas (See 37). At
the same time, there is much left to explain. As Childress has noted (41), most people have had their
reward circuitry associated with natural reinforcers such as food, sex, deep, and even some drug or acohol
use. Why don't al people use naturd rewards compulsvely? What distinguishes those who use acohol and
other drugs but do not become addicted, from those who use smilar amounts or a smilar frequencies but
do become dependent? The data suggest that genetic heritability, environmentd availability, cultura

acceptance and learned factors are dl involved in the explanations — but no definitive answers are yet

possible.

PART Il - Does Drug Dependence Respond to Treatments?

Regardless of the etiology, pathophysiology or course of addictive disorders, the question of most
import is whether these conditions will actudly respond to medications and/or other forms of medica
treatment. Thereisalarge and ill growing literature on addiction treatment outcomes (See 31 - 33, 46 -
48). Here we present only afew examples from that literature that address questions of particular import to

physicians.
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A) Do Treated Patients Show Better Outcomes Than Untreated Patients? Whileit isnot

ethicaly possible to deny available trestment to those whose condition appears to require it, there are
gtuations where treatments have not been applied to substance dependent persons. These Stuations offer

some indication of the course of addiction in the absence of treatment. I ntravenous Drug User's -

Metzger et d. (49) examined the drug use, needle sharing practices and HIV infection rates of two large
samples of opiate addicted patientsin the Philadelphiaarea. The "In-Treatment” (IT) group was comprised
of 152 patients randomly sdected at admission to a community methadone maintenance program. “Out of
Treatment” subjects (OT) were referred to the sudy by IT subjects. These too were heroin using
individuas matched to the IT group on age, race, gender, neighborhood and other relevant background
factors associated with drug use. However, these 103 OT subjects had not had any form of addiction
trestment for at least one year.

Both groups of patients were interviewed and tested for HIV status every sx months over the next
seven years (90% contact rates at each interview). At theinitia assessment point, 13% of the IT sample
and 21% of the OT sample tested positive for HIV infection. By the seven year point, 51% of the OT
group, but only 21% of the IT group tested HIV positive (69). Hence, treatment was associated with a
60% reduction in the odds of becoming HIV infected.

It should be clear that while the between-group difference in converson rate was substantid, thisis
not proof that trestment participation was the causa agent. It islikely that the Out of Treatment subjects
lacked the motivation for treatment found among the treated subjects, and thislack of desire for persona
change, rather than the effects of the treetment itself, could have produced the tatus differences seen.

Motivated but Untreated Patients— A recent study of cocaine dependent individuas who

gpplied for — but were denied trestment - helpsto shed light on the role of motivation. In this four-week study
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of waiting ligt patients by Urschel and his colleagues ( 46), Sixty-eight cocaine dependent individuas were
contacted at the time of their application for inpatient treatment. Due to the unavailability of beds, these
individuals were put on awaiting list for treatment.

Results indicated that over the ensuing four weeks, only 16% of the group received any trestment
services from other sources (typically detoxification and/or temporary housing at a community shelter).
Only this smal subgroup showed reductionsin their dcohol and other drug use, but no improvementsin
their hedth and socid function. Among those who received no treatment services, 57% reported increased
severity of medica problems and 81% reported worse employment and support problems over the four-
week waiting period. These data indicate that the drug use and the related hedlth problems showed little

improvement without trestment, despite their initia motivation for change.

Unmoativated Individuas — Another way to separate the effects of drug dependence
treatment from the effects of motivation isto compare trested and untrested substance dependent
individuads who were explicitly not interested in trestment. Such a study was recently performed by Booth
and associates (50) among 4,000 intravenous drug users seeking HIV testing and AIDS services as part of
amulti-gte AIDS initiative in fifteen cities. In each city, injection drug users were offered an opportunity to
participate in drug abuse treatment as a part of AIDS risk reduction services. In al cities, subjects were
randomly assigned to ether a standard HIV counsdling and testing intervention or to an enhanced
intervention congsting of the sandard intervention plus three sessons of mativationa counseling from a
hedlth educator. At six-month follow-up, those who were randomly assigned to the enhanced intervention
showed half the rate of drug injection (20% vs. 45%), four times the rate of abstinence (confirmed by
urindyss) and sgnificantly lower arrest rates (14% vs. 24%) than those randomly assgned to receive just

HIV counsdling and testing (50).
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Thisfinding suggests that trestment entry is not Smply a matter of pre-concelved desire for change
that would have occurred anyway - or the rates of treatment entry among these randomly assigned groups
would have been gpproximatdly equal. Studies of other illnesses show that screening and brief advice from
physicians can affect the "motivation for trestment” among patients and the longer term course of their
hedth. The Booth et d. data suggest thisistrue even for serioudy and chronicdly addicted individuas.

The Costs of Untreated Addiction in Pregnancy. A study of drug abuse treatment among

pregnant, substance dependent women was performed by Svikiset d. (51). The dangers of drug use
during pregnancy are extreme, for the mother and the child. Moreover, the costs associated with even the
acute care of neonates born to addicted women can be extreme (52). Accordingly, the Svikis et d. study
was designed to test the effects of standard drug dependence treatment delivered in the context of peri-natal
care, on the hedlth status and costs of care for the mothers and their children. Asinthe Booth et d. study,
the effects of drug abuse trestment were assessed among individuas who did not originaly gpply for
treatment. All pregnant women in the study had smply applied for pre-natal care services and were found
cocaine-positive on aroutine drug screen. Two groups were compared: the first 200 pregnant women
admitted to the combined drug dependence treatment-plus- peri-natal care program and 46 comparison
women, drawn from the same screening process, and matched for race, mental status, insurance coverage

and parity with the treated women, but who had been identified during the year prior to the opening of the

experimental trestment program. Drug dependence treatment consisted of one week of residentia care
focused on gabilizing the women and engendering commitment for continued trestment. This trestment was
followed by twice-weekly addiction counsdling in the context of the scheduled prenatd vists.

Reaults At the time of ddivery indicated that 37% of the treated patients used cocaine (by urine
screen) as compared with 63% of the untreated women. Babies of the treated women averaged higher

birthweights (2934 gms. vs. 2539 gms.) and longer gestationa periods (39 wks. vs. 34 wks.) than those of
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the comparison group. Following the deliveries, 10% of the babiesin the treated group required treatment
in the neonatal intensive care unit (average length of stay of 7 days). In comparison, 26% of the babiesin
the untreated group required intensive care (average length of stay of 39 days). Thetota cods of care
(including drug abuse trestment) for the mother and the baby in the treated group averaged approximately
$14,500; much lower than the average of $46,700 for the pre-natal care— only group.

These cdculaions are quite conservative since they did not include cogts of crimind and family
court, child and family services or continued hedlth care for mother and child. Nonetheless, the data present
evidence that drug dependence trestment can be cost effective in this severdly affected population. The
data aso suggest that drug dependence treatment can be combined effectively with traditiond perinata

medica care.

B) AreDrug Dependence Disorders Responsive to M edications - If physciansare

expected to play arolein the treetment of drug dependence, it is reasonable to ask whether there are
effective medications available. Severd anti-addiction medications have been developed under FDA
guiddines, researched in randomized clinicdl trials and many have now reached the over-the-counter
market. Perhaps the best known and studied of these medications are nicotine gum and patch and
buproprion (Zyban®) used in the treatment of smoking cessation.  These medications plus an educated
physician force have made an important contribution in the larger public hedth efforts to reduce cigarette
consumption.

A review of the progressin treating acohol, cocaine and opiate addiction suggests that medications
for these problems have been developing more dowly, due in part to the lack of alarge commercid market.

However, the identification, development and testing of new drugs for the treatment of these disorders, has
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advanced subgtantidly over the past severd years, asreviewed in arecent Ingtitute of Medicine publication

(see 33).

Opioid Addiction - Agonigts, partia agonists and antagonists are the three primary types of

medications available for the trestment of opioid dependence. All of these medications act directly upon the
opioid receptors, particularly mu-receptors (—32, 33). Agonist medications such as methadone are
prescribed acutely as part of an opioid detoxification protocol, or chronicaly in a maintenance regimen.
Thelong acting form of methadone (48 - 72 hour duration), Levo AlphaAcetyl Methadol (LAAM) has
recently recelved FDA approva and has been accepted by 16 states for prescription, but only at
methadone maintenance programs. Double blind, placebo controlled trids have shown methadone to be
effective in detoxifying opiate dependent patients in both inpatient and outpatient settings, athough the
effects of detoxification aone, without continuing trestment, have been uniformly poor (-53, 54). Asa
mai ntenance medication, numerous controlled trials have shown that methadone's ord route of
adminigtration, dow onset of action and long hdf life have been very effective in reducing opiate use, crime
and the spread of infectious diseases, as was recently vaidated by a panel of impartia physicians and
scientistsin aNationd Indtitutes of Health consensus conference 55).

Partia agonist medications such as buprenorphine have also been developed over the past severd
years (56). Buprenorphine is administered sub-lingualy and is active for gpproximately 24 - 36 hours. Like
methadone, buprenorphine significantly reduces craving for opiates. Large scale, double-blind, placebo
controlled trias with buprenorphine have shown reductions in opiate use that are comparable to those seen
with methadone (56). The partid agonist actions of buprenorphine may have some advantages over

methadone since it produces few withdrawa symptoms upon discontinuation of its use (56). The
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combination of buprenorphine with naloxone (Suboxene®) is presently undergoing testing for prescription in
genera practice settings (56).

Opioid receptor antagonists such as natrexone have aso been used for more than 25 yearsin the
treatment of opiate dependence (See 57). Ndtrexoneis an oraly administered opiate antagonist that
blocks actions of externally administered opiates such as heroin through competitive binding for 48 to 72
hours. Like methadone and buprenorphine, natrexone is a maintenance medication, desgned as an
"insurance policy” in Stuations where the patient will be confronted with relgpse Stuations. Opiate
antagonigts produce neither euphoria nor dysphoria when prescribed to abstinent opiate addicts, but
compliance has been generdly poor with most field studies showing one-month retention rates of less than
25%. For thisreason, severd studies have combined natrexone with socid or crimind justice sanctions to
increase adherence and sustain the benefits from the medication. For example, natrexoneis routindy used
in the monitored treatment of physicians, lawyers, nurses and other professionds (58) where maintaining a
license to practice is contingent upon maintaining abstinence. 1n arecent controlled tria with opiate
dependent federa probationers, Cornish and colleagues showed that natrexone added to standard
probation produced 70% less opiate use and 50% |less re-incarceration rates than standard probation done
(59).

Antagonist Medications in the treatment of Alcohol Dependence - Naltrexone (marketed

under the trade name - Revia®) has aso been found to be effective in the trestment of alcohol dependence
(60, 61). Naltrexone at 50 mg./day has been approved by the FDA as a safe, effective pharmacologica
adjunct for reducing drinking among acohol dependent patients. 1ts mechanism of action gppearsto be the
blocking of at least some of the "high" produced by acohal’ s effects on mu opiate receptors.

More recently, European researchers have found encouraging results using acamprosate to block

craving and return to alcohol abuse. While acamprosate acts on different receptor systems than natrexone,
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the clinica results are remarkably smilar (62). Alcohol dependent patients prescribed acamprosate showed
30% greater abstinence rates at Sx month follow-up than those randomly assigned to placebo. Further,
those who returned to drinking while recelving acamprosate reported less heavy drinking (five or more
drinks) than those receiving placebo (62).

Medications in the Treatment of Cocaine Dependence - While there are now severd

effective behaviora treatments developed for the treatment of cocaine dependence (see 31 - 33, 46 - 48)
there is not yet a safe and effective medication (for recent review see 33). Research continuesin this
important area and there are indications of a potentially successful vaccine that can immediately bind to, and
thereby inactivate active metabolites of cocaine (See 63). This promising work is currently being tested in
anima modes but dinica triaswill not be scheduled for severd years.

In summary, there are medications currently available for use by physciansin the treetment of
nicotine, alcohol, and opioid dependence. These medications have been tested in multiple trials and have
been shown effective. Their useisincreasing as more substance dependence is treated by primary care
physicians (64). At the same time, there are il relaively few patients who receive, or practitioners who
prescribe these medications. Asin the trestment of other medica illnesses, managed care companies have

been dow to approve new addiction medications (65).

C) Arethe Treatmentsfor Drug Dependence Comparablein Effectivenessto Treatments

for Other Chronic Diseases? Thereisno rdiable "cure’ for drug dependence. For the reasons outlined

above, those dependent upon acohol and/or other drugs who attempt to continue but reduce their use are
likely to have problemsin maintaining "controlled use”  Among those who become addicted, patients who
comply with the recommended regimen of education, counsding and medication have favorable outcomes

during and for at least Six to twelve months following trestment (46 - 48). However, most of those who
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dart any type of addiction trestment drop out prior to completion, or they ignore physician advice to reman
on medications and to continue participation in aftercare or AA. Problems of low socioeconomic gatus,
co-morbid psychiatric conditions and lack of family/socia supports are among the most important
predictors of poor adherence during addiction treatment, and of relapse following treatment (46 — 48, 66,
67).

One-year follow-up studies have typicaly shown that only about 40 - 60% of treated patients are
continuoudy abgtinent: although an additiona 15 - 30% have not resumed dependent use during this period
(46 — 48, 66, 67).

It is quite discouraging to many in the addiction treetment field that so many drug and dcohol
dependent patients fail to adhere to the recommended course of treatment and that so many subsequently
resume substance use.  Asindicated above, there are now several medications that have demonstrated
effectivenessin the treatment of nicotine, alcohol and opiate dependence. For these medications to be
effective, they must be taken on aregular bagis, but lack of patient adherence has severely limited ther
impact (55 - 64). Ongoing clinica research in thisareais focused upon the development of longer acting or
depot forms of these medications, aswell as behaviord strategies to increase patient compliance (63).

As suggested previoudly, hypertension, diabetes and asthma are also chronic disorders, requiring
continuing care throughout a patient'slife. At the same time, these disorders are not necessarily unremitting

or unaterably lethd, aslong as the trestment regimen of medication, diet and behaviora change are

followed. Thislast point requires elaboration. Trestments for these medica disorders are heavily
dependent upon behaviora change and medication compliance to achieve their potentid effectiveness. In
turn, there have been numerous Strategies developed to retain these patientsin care and to encourage

medi cation adherence and behaviora change.
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In reviews of treatment outcome studies in adult-onset hypertension, diabetes and asthma, patient
adherence to the recommended medica regimen was the most significant determinant of treatment outcome
(68). Unfortunately, these studies have shown less than 60% of Type 2, insulin dependent, adult diabetics
fully comply with their medication schedule (e.g. 69), and less than 40% of hypertengve or asthmatic
patients adhere fully to their medication regimens (e.g. 69, 70). The problem is even worse for the
behaviora and diet changes that are so important for the maintenance of gains in these chronic illnesses.
Agan, sudiesindicate that less than 30% of adult onset asthma, hypertension or diabetes patients comply
with prescribed diet and/or behaviora changes that are designed to increase functiond status and to reduce
risk factors for reoccurrence of the disorders (e.g. 70 - 72). Across dl three of these chronic medica
illnesses, compliance, and ultimately outcome, is poorest among patients with low socioeconomic status, low
family and socia supports or significant psychiatric co-morbidity (—69 - 72).

This review of medication and behaviord compliance in the treetment of other chronic medica
illnesses suggests important pardlels with the treetment of drug dependence. In dl these disorders, lack of
patient adherence to the treatment regimen is a mgor contributor to the reoccurrence of symptoms; and in
al these ilinesses adherence is poorest among those with co-morbid medica, psychiatric, family and socia
problems. Perhaps because of these smilaritiesin trestment adherence there are dso smilar relapse or
reoccurence rates across al these disorders. Outcome studies indicate that 30 - 50% of adult, insulin-
dependent, diabetic patients, and gpproximately 50 - 70% of adult hypertensive and asthmatic patients
suffer reoccurrences of their symptoms each year to the point that they require some form of additiond
medica care to re-establish symptom remission (—73 - 76). Many of these reoccurrences result in serious
hedlth complications. For example, limb amputations and blindness are common results of trestment non
compliance among diabetics (69, 73, 77). Stroke and cardiac disease are common problems associated

with exacerbation of hypertension (70, 76, 78).
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DISCUSSION AND IMPLICATIONS

Few of those who try drugs or even use drugs regularly, become “drug dependent.”  Although
science has made great progress over the past severd years, we cannot yet fully account for the
physiologica and psychologica processes that transform controlled, voluntary use of alcohol and/or other
drugs into uncontrolled, involuntary dependence on these substances. However, twin sudiesindicate a
definite role for genetic heritability in acohol and drug dependence.  Neuropharmacologica and
neuroimaging research indicate that there is a predictable physiologica course to dependence. Findly,
research in nosology indicates that dependence can be reliably and vaidly differentiated from even heavy
drug “use”  In summary, evidence from thefirst part of the review indicated that drug dependence was
generdly smilar to the three comparison conditions in terms of heritability, onset and clinical course.

However, arguments by andlogy are limited. Even if there are dements of amilarity between drug
dependence and these three chronic illnesses, this comparison is not a basis from which to argue that
addictionisan “illness’ nor that medica treatments would be effective in reducing addiction. Thusin the
second part of the review we examined evidence for the effectiveness of medications and medicaly oriented
treatments for addiction. There are now many controlled studies of addiction trestments. The few
examples exemplified the broader literature, showing evidence of significant reductionsin drug use,
improved persona hedlth and significant cost offset (see 31, 33, 46 - 51). We dso found evidence for
potent and well tolerated medications for the trestment of nicotine, acohol, and opiate (33, 55) - but not
cocaine dependence (63).

Findly, asisthe case in treatments for other chronic disorders, we found mgor problems of

compliance during treatment and relapse following treatment among addicted patients.  In fact, the same
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patient problems of poverty, low family support and psychiatric co-morbidity were predictive of non-
compliance and relapse across al of these disorders (See 66, 69 — 71, 75).
Of course there are differences between addiction and the selected comparison illnesses. Unlike any other
chronic illness, drug dependence results from illegal behavior. In addition, while behaviord changesin diet
and lifestyle can reverse the early course of some forms of asthma, hypertension and diabetes, thereisa
later point in these illnesses where behaviora change adone is not sufficient for symptom remission and
medications are required. In contrast, work by Vaillant and others has shown that some, even chronicaly
addicted individuals can achieve amost full symptom remission without medical trestment, by diminating
acohol and changing therr lifestyle (79, 80). At the sametime, few chronically addicted individuds achieve
gtable symptom remission without treatment.

Our review suggests that drug dependence — but not drug “use” - shares many of the features
common to other chronicillnesses.  Prior to discussing the implications of this suggestion, it isimportant to
retate that we are well aware that even the numerous similarities discussed here are not adequate to prove

addictionisanillness. At the sametime, the noted smilarities in onset, course and particularly, response to

treatment raise the question why medicaly oriented trestments are seen to be appropriate and effective
when gpplied to asthma, diabetes and hypertenson — but seemingly ingppropriate and ineffective when
applied to dcohol and drug dependence. We think the discrepancy in perception is because contemporary
addiction is not treated, insured or evauated like other chronic illnesses. Again, acomparison of current
trestment Strategies is an appropriate illugtration.

Contemporary treatment for drug dependence typically consists of an admission to a 30 to 90-day
outpatient, speciaty treatment program. Few of these programs provide medica monitoring or medication,
concentrating instead on counsdling and behaviora change Strategies. The god of these contemporary

treatment programs has been to rehabilitate addicted patients and discharge them, as one might rehabilitate a
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aurgicd patient following ajoint replacement. Outcome evaduations are typicaly conducted sSix to twelve

months following treatment discharge. A mgor (sometimes the exclusive) outcomein al these evauations

is whether the patient has been continuoudy abstinent after leaving trestment.

Congder a“rehabilitation” strategy applied to hypertenson. Patients who meet diagnostic criteria
for hypertenson would be admitted to a 30 - 90 day outpatient specidty “hypertension rehabilitation
program” where they would receive medication, behaviora change therapy, dietary education, and an
exercise regimen. Because of insurance limits and the rehabilitation-oriented gods, the medication would be
tapered during the last days of the treatment and the patients would be referred to community sources. An
evauation team would re-contact patients Sx months later and determine whether they had been
continuoudy normotensive throughout that post treatment period. Only those patients that met this criterion
would be considered “ successfully trested” under this set of evaluation expectations.

We see three sets of implications that derive from this line of argument. For primary care
physcians, this review suggests that addiction should be included as part of the regular medica school and
resdency curricula. Further, there should be efforts to adapt medical monitoring strategies presently used in
the trestment of other chronic illnesses - to the trestment of addiction. Indeed, these types of drategies
have dready been initiated with some success (64). Research is needed to help both physicians and
patients determine when to change from a“rehabilitation” strategy, in which the mgor god isto hep the
patient leave treetment; to a chronic care strategy, in which the mgor god isto help the patient accept and
comply with ongoing trestment. It is an open question whether arehabilitation strategy delivered in a
Specidty program, or achronic care, disease management strategy coordinated through primary care, will
provide the maxima benefits for addicted patients and to society.

For insurers, employers and those in hedlth policy, our review offers support for recent initiatives

to include addiction as part of insurance “ parity” legidation. Like other chronicillnesses, it is clear that the
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effects of addiction trestment are optimized when patients remain in continuing care and monitoring. Thus, it
may be appropriate to provide hedth benefits (even incentives) for continued outpatient, medication and
behavioral management visits— without current limits or restrictions on the number of days or visits covered.
Itislikely that achronic care, disease management gpproach to addiction would increase trestment initiation
and engagement by reducing the stigma and aienation of segregated trestment. It is unknown whether an
expanded insurance benefit of this type would reduce long term costs associated with the later stages of
addiction — or merdly increase utilization with no clear cost offset.

For clinica and evauation researchers, this review suggests the importance of appropriate methods
and reasonable standards in the evauation of addiction treatments. It islikely that the standard “pre — post”
trestment evaluation designs have underestimated the effects of addiction trestments by essentidly ignoring
the “during trestment” period and focusing instead on the post treatment period (See 46). Asilludrated in
the above example, such adesign would be completely ingppropriate for evauations of hypertension,
asthmaor digbetestrestments.  In thisregard, it isinteresting that the high relgpse rates among diabetic,

hypertensive and asthmatic patients following cessation of their medications have been considered evidence

of the effectiveness of those medications, the need to retain patientsin medical monitoring and the need for
compliance enhancement drategies. In contrast, relgpse to drug or dcohol use following discharge from

addiction treatment has been considered evidence of treatment failure.

7400 words
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